Detection of ECG effects of (2R,4R)-monatin, a sweet flavored isomer of a component first identified in the root bark of the Sclerochitin ilicifolius plant.
Enzymatically-synthesized (2R,4R)-monatin has, due to its pure sweet taste, been evaluated for potential use in foods. Non-clinical studies have shown that (2R,4R)-monatin is well tolerated at high dietary concentrations, is not genotoxic/mutagenic, carcinogenic, or overtly toxic. In a pharmacokinetic and metabolism study involving 12 healthy males, consumption of a single oral dose (2 mg/kg) of (2R,4R)-monatin resulted in a small reduction of heart rate and prolongation of the QTcF interval of 20-24 ms, corresponding to the time of peak plasma levels (t(max)). These findings were evaluated in a cross-over thorough QT/QTc study with single doses of 150 mg (2R,4R)-monatin, placebo and positive control (moxifloxacin) in 56 healthy males. Peak (2R,4R)-monatin plasma concentration (1720 ± 538 ng/mL) was reached at 3.1 h (mean tmax). The placebo-corrected, change-from-baseline QTcF (ΔΔQTcF) reached 25 ms three hours after dosing, with ΔΔQTcF of 23 ms at two and four hours. Using exposure response (QTc) analysis, a significant slope of the relationship between (2R,4R)-monatin plasma levels and ΔΔQTcF was demonstrated with a predicted mean QT effect of 0.016 ms per ng/mL. While similarly high plasma levels are unlikely to be achieved by consumption of (2R,4R)-monatin in foods, QTc prolongation at this level is a significant finding.